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2.4.3. TSE-6 

 
The TSE-6 cylinder had a thinner wall (76 mm vs. 152 mm for the other tests) and introduced the 
potential for a single long crack jump to a depth greater than 90% of the wall thickness.  There were 
actually two crack jumps in the test.  The first was relatively short, and the total penetration was 93% of 
the wall thickness.  One contributor to the difference between pretest analyses and test results is that the 
specimen toughness was somewhat lower than initially assumed.  The test results and posttest analyses 
are discussed in the following pages taken from (Cheverton 85a).  In addition to helping demonstrate the 
predictability of fracture behavior under thermal shock conditions, TSE-6 helped demonstrate the 
inability of a long flaw to fully penetrate the vessel wall under thermal shock only loads. 
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2.4.4. Crack Initiation and Arrest Values from TSE-5, 5A, and 6 
 
(Cheverton 85a and 86) compared the critical values of KI corresponding to crack initiation and arrest 
events with laboratory specimen data (Figs. 3 and 4 below).   
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Fig. 3. Comparison of KIc data from TSE cylinder tests and laboratory specimens. 
 

 
Fig. 4. Comparison of KIa data from TSE cylinder tests and laboratory specimens. 

 
The curves shown in these figures are the upper- and lower-bound curves from small-specimen data.  
Overall, the KIc and KIa values derived from these TSE experiments demonstrate that the fracture behavior 
under these large-scale thermal-shock situations are adequately predicted by the use of LEFM methods 
and fracture properties obtained from tests of small laboratory specimens.  
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3. Summary Discussion 

The discussion in this Appendix has shown that multiple flaw initiation-arrest events are credible for 
thick-wall cylinders exposed to thermal-shock transients.  Additionally, it has shown that the nature and 
extent of such fracture behavior can be adequately predicted by careful application of linear elastic 
fracture mechanics analyses.  This discussion has centered on the series of Thermal-Shock Experiments 
that was conducted within the HSST program at ORNL.  Because the basic factors driving the fracture 
behavior in these TSEs are so similar to those for PTS scenarios, multiple fracture run-arrest events are 
deemed credible for an RPV exposed to PTS transient loads. 
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